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Introduction
Positron emission tomography (PET) is a non-invasive diagnostic imaging technique in which short-lived radioactive tracers are used to measure the anatomical distribution and kinetics of in vivo biochemical processes [1] . [1-C] Labeled carboxylic acids are useful radiotracers in PET studies; [1-C] [2] [3] [4] . Although a number of" semi-or fully-automated systems fbr the production of lC-labeled carboxylic acids have been developed [5] [6] [7] [8] [9] [10] [11] , they have drawbacks in that they need manual washing befbre re-use and/or require the attendance of specialist operators. Thus, a reliable system, which would reproducibly deliver radiopharmaceuticals on a routine and repetitive basis, is required.
'l'he design and construction of a fully automated apparatus fbr producing [1-11C] labeled carboxylic acids is described in this paper. The apparatus has been applied to the repetitive production of [1-11C] (1-7 in figure 1 ) tbr reagent solutions and solvents. Each solution or solvent in the reservoirs is stored under argon atmosphere, and can be transferred to the flasks (8-11 in figure 1 ) in one or two steps. In the latter case, the liquid is allowed to flow fiom the reservoir into a volumetric tube by argon gas pressure. When a photosensor (31-37 in figure 1) on the tube detects the liquid, the valve at the lower end of the reservoir is switched to stop the flow of the liquid. The contents of the tube are transferred into the reaction flask by argon gas pressure. By the use of this volumetric device, the same volume of liquid may be repeatedly measured out and added to the flask; even moisture-or air-sensitive liquids can be handled. After a synthetic run, all of the main flow lines and the flasks (8, 9 and 13 in figure 1) can be washed by passing a washing solvent stored in reservoir 4, and then dried with dry nitrogen. In this way radiopharmaceuticals of the same or different kind can be produced during a day without interruption due to maintenance.
Reaction unit
The reaction unit has two flasks (8 and 9 in figure 1 ). Flask (8 in figure 1 ) carries out the Grignard coupling, and is placed in a dry box (45 in figure 1 ) to keep off any moisture. Flask 2 (9 in figure 1) figure ) . 
Purification unit
The purification unit is composed of two systems: a degassor system which also serves as a part of an injecting system into the high performance liquid chromatography (HPLC) column and an HPLC system. The degassor system consists of a degassing flask (13 in figure 1 ; about 2 ml in volume), a photosensor (38 in figure 1 ), a rotary six-way valve (17 in figure 1 ) and a sample loop (18 in figure 1 ). The degassing flask has a jacket through which a heating/cooling fluid is circulated. The HPLC system consists of a pump (16 in figure 1 ), an HPLC column (19 in figure 1 ), a UV detector (20 in figure 1 ) and a radiation detector (22 in figure 1 ). (10 in figure 1 ).
Pharmacological formulation unit
The pharmacological formulation unit has two flasks (10 and 11 in figure 1 ) and one vial. Flask 3 (10 in figure 1) has a jacket which is thermostated by circulating the heating/cooling fluid through it. The contents of flask 3 are concentrated under reduced pressure stirred with a magnetic stirrer (27 in figure 1 ) and heated in order to remove any organic solvent. The residual solution in flask 3 is transferred to flask 4 (11 in figure 1 ), which is equipped with a magnetic stirrer (28 in figure 1 ), a pH sensor (29 in figure 1) a.nd a level sensor (30 in figure 1 figure 1) 
